production of Bio-diesel. Jatropha curcas and Karanja have been identified as the most suitable tree born oils for the production of Bio-diesel both in view of the non-edible oils available from it and its presence throughout the country. Presently, in some Indian villages, farmer are extracting oils from these seeds and after setting and decanting it they are mixing the filtered oil with diesel fuel. The fact remains that this, oil needs to be converted to Biodiesel through a chemical reaction, transesterification. Large plants are useful for the centralized production of Bio-diesel.
In the present work Bio-diesel has been manufactured in small scale through transesterification of Karnja oil. It is observed that this is affected by the mode of reaction, Molar ratio of glycerides to alcohol (Methanol), type of quality of the castalyst KOH/NaOH/H 2 SO 4 , reaction temperature, washing procedure and purity of the oil taken. Physico-chemical study of Bio-disesel and Petro-diesel as per specification viz fuel composition, kinematic viscosity, flash point etc. has been carried out to observe the campatabitlity of Bio-diesel with HSD oil.
MATERIAL AND METHODS

Materials
a.
Raw Vegetable oil ( Taken Karanja oil from DEE CEE MARKETING, Ranglal Jalan Road, Upper Bazar , Ranchi -834001( Jharkhand) for the experiment) b.
Alcohol ( Taken Methanol as experiment for better result ) c.
Potassium /sodium hydroxide as catalyst.
Material for titration * Iso-propyl alcohol or spirit 99% pure * Distilled water. * Phenolphthalein as indicator.
Material for washing * Distilled water or raw water. * Bubbling processes may be also used.
( For better result distilled water used)
Method for biodiesel production
There are three basic routes to ester production.
1.
Base catalysed transesterification of the oil with alcohol.
2.
Direct acid catalysed esterification of the oil with methanol.
3.
Conversion of oil to fatty acids, and then to alkyl ester catalysed by acid
The most commonly used method is catalysis alkali because it is highly economic for several reasons as follows.
Low 
Bio-diesel reaction
The chemical reaction for the base catalysed Bio-diesel production is given below.
Once the reaction is complete after adding Potassium methoxide (30 minutes) as in case of Karanja oil, two major products are separated, Biodiesel on the top and glycerol at the bottom. The glycerol is simply drained off from the bottom of the settling vessel.
Where R', R'' and R''' are different types of fatty acid chains associated with the oil which are largely palmitic, stearic, oleic and linoleic acids ( from 16 to 18 carbon chain). For shifting the equilibrium to the right side the molar concentration ratios of alcohol: oil is kept more than 3:1. Bio-diesel is produced from vegetable oils by converting the triglyceride oils to methyl( Or ethyl) esters through a process know as transesterification. In this process the oil react with alcohol to release three ester chains from the glycerin backbone of each triglyceride. The reaction requires heat and a strong catalyst (KOH) to achieve complete conversion of the vegetable oil into the separated ester and the glycerol. The glycerol can be further purified for sale to the pharmaceutical and cosmetic industries, The mono-alkyl esters become the Bio-diesel with the lower viscosity than that of the original vegetable oil.
Process variables in trans-esterification
The most impor tant variables that influence the transesterification reaction are: 1.
Conditioning of vegetable oils.( based on water content, sediment, total FFA etc) 2.
Oil temperature. 3.
Reaction temperature.
4.
Ratio of alcohol to oil. 5.
Types of catalyst and concentration. 6.
Intensity of mixing (rpm). 7.
Purity of reactants. 8.
Glycerol neutralization. 9.
Methyl ester wash. 10.
Removal of water.
Conditioning of the oil
It is required before the processing. It must be free from water and sediments. If the total content of FFA is more than 5 heating of the oils is required for easy processing.
Oil Temperature
The temperature at which the oil is heated before mixing with catalyst and methanol, affects the reaction. It was observed that in the case of karanja oil (Pungam), increase in oil temperature marginally increases the percentage recovery of Bio-diesel. However, the test was conducted upto 65 to 70° C, because a higher temperature results in loss of methanol.
Reaction Temperature
The rate of reaction is influenced by the reaction temperature as per the kinetics of reaction. Generally, the reaction is conducted close to the boiling point of the methanol at the atmospheric pressure. The maximum yield of esters was observed at temperature ranging from 65 to 75° C. Further increase in temperature has a negative effect on the conversion. Studies have also indicated that sufficient time and temperature are important parameters for better results.
Ratio of alcohol to oil
Higher molar ratio of alcohol to vegetable oil interferes in the separation of glycerol. On the other hand, with lower molar ratio, more reaction time is required for conversion but recovery decreases. It was also found that optimum molar ratio depends upon type & quality of oils.
Catalyst type and concentration
Alkali metal alkoxides (Methoxide) are the most effective transesterification catalyst compared to the others. The most suitable commercialised trans-esterification is conducted by KOH for better results. In case of Karanja oil upto 4 FFA, the quantity required for 3.5litre oil is 38 to 42 grams. Further increase in catalyst concentration does not increase the conversion and it adds to the extra cost because it is necessary to remove it from the reaction medium at the end. It is observed that higher amount of catalyst is required for higher FFA oils .
Mixing Intensity
The mixing effect is most significant during the slow rate region of the reaction. It is the most valuable tool for the transesterification process, while studying the kinetics of reaction. It was observed that after adding the methoxide solution to the oil, 15 to 30 minutes of stirring (upto 600 rpm in the case of pumgum oil) helps in higher rate of conversion and a better recovery upto 90% could be achieved in the lab.
Purity of reactants
Impurities present in the oils also affect the conversion level. The quality of oils is very important in this regard. The oil settled at the bottom during prolonged storage may give lesser bio-diesel recovery because of the accumulation of the impurities like wax , higher FFA etc. But it is observed that under the condition of high temperature and pressure this problem can be overcome.
Glycerol neutralization
The glycerol byproduct contains unused catalyst and soap that needs to be neutralised. In some cases, the salt formed after the phase separation is used as fertilizer as in the case of KOH. But in most cases the salt is left in the glycerol. For better performance it should be removed from the Bio-diesel ,other wise it will damage the engine performance.
Methyl-ester wash
Once separated from the glycerol, the biodiesel is purified by washing one or more times to remove the unreacted oil, catalyst and other things like soap. For better physical property like less carbon residue it should be washed by distilled water. It is a clear amber-yellow liquid with a viscosity comparable to petro-diesel, but containing even some moisture. The soapy water or rinsed water of methyl ester is also very useful for the cleaning purposes.
Removal of water
After washing the Bio-diesel, it contains even some water, which must be removed by simply heating upto 100 to 110° C.
Experimental determination of Physicochemical Parameters
Specific gravity of sample of Karanja oil and Karanja Bio-diesel were determined using Hydrometers of different ranges as per ASTMD-445. Viscosity 8, 12 was measured by the use of Kinematic Viscometer placed in oil bath thermostated at 40 0 C. pH 8 of the samples was measured by pH meter (E I, model 101). Flash point 8 was measured as per ASTMD-93 by Penskey Marten closed cup apparatus. Water content and sediments (% vol) were measured by Crackling method as per ASTMD-2709. Acid value was ascertained by titration method using N/10 NaOH. Carbon residue of samples was measured by Ram's bottom apparatus. Ultrasonic velocity [9] [10] [11] in Bio-diesel was measured using ultrasonic Interferometer (Model F-81, Mittal Enterprises N. Delhi).Bulk modulus (β) 13 had been calculated using the following formula β =u 2 p where u and p are ultrasonic velocity and density of Bio-diesel.
Refractive index was measured using Abbe's Refractometer (Mittal Enterprises N. Delhi)
RESULTS AND DISCUSSION
The physical properties of bio-diesel are compared to the petro-diesel in Table 1 The biodiesel sample was tested as per IS: 1460/2000 and ASTMD-6751 in the Diesel-shed Laboratory at Table 2 .
The viscosity of liquid is an important characteristic as it determine the ease of flow through pipeline, injector nozzle and orifices and formation of fuel in the cylinder. The viscosity of karanja oil was found to be higher compared to the Karanja oil ester and to be within the prescribed limit as per ASTM D-6751 as mentioned in Table 1 & 2 . Flash point measures the tendency of the sample to form a flammability mixture with air. It was found to be higher in comparison to the HSD oil and found to be within limit. The acid value can be used as a guide in quality control of fuels. In the case of Karanj oil it is found to be below 5. Similarly, higher the carbon residue value, the greater will be carbon deposits in the combustion chamber. Therefore, carbon residue is intended to provide some indication to the relative choking properties. It was observed that the carbon residue of Karanj oil was higher than the Karanj Bio-diesel as per ASTMD 7651. The Refractive Index in this case was found to be 1.475. Ultrasonic velocity has been measured to calculate the Bulk modulus of compressibility. The latter is useful in the study of its effects on fuel injection timing of Bio-diesel. The Ultrasonic velocity in this case has been found to be 1404m/s, which is higher than the HSD oil ( 1358m/s). It is a clear indication of its higher fuel injection timing. The measurement of the bulk modulii of blends of Bio-diesel with HSD oil of different composition to understand its interaction with fuel injection timing and certain other fuel properties.
